INTRODUCTION
Revered as sacred animals, desired as prestigious forms of ceremonial food and iconised in symbolism in the Pacifi c Islands 1 (including the Polynesian Outliers and excluding New Zealand) and is part of a larger project exploring alternative explanations for the widespread use and reverence of turtles, not only in Polynesia, but throughout the Pacifi c Islands. Two sources of quite different published data are utilised. Ethnographic studies and historical accounts supply information on the rich social context of turtle consumption as well as the traditional laws and management practices that regulated that consumption. Environmental data is utilised to give an approximation of what living in Polynesia may have been like, at the time these traditional laws were in place. An effort is made not only to outline regional patterns but also to examine if these two types of data can be correlated as previously proposed (Johannes 2002; Allen 2007) , for example, do certain types of environments lead to more or less the same consumptive restrictions on sea turtles as food? Finally, this analysis will assist ongoing efforts to conserve and restore Pacifi c turtle populations and inform those involved in determining the outcome of requests by Pacifi c Island nations for a 'cultural' or 'traditional' take of sea turtles (Chaloupka & Balazs 2007; Kinan & Drexel 2005; McCoy 1997) .
METHODS

Ethnographic studies and historical accounts
In order to collect ethnographic and historical data on traditional laws and management measures regarding sea turtle consumption, I conducted an extensive literature review over a ten-year period. As much as possible, primary sources were studied. Because use that was purely consumptive in nature, such as hunting techniques and amount of turtles taken, has been extensively discussed and analysed in sea turtle conservation literature such aspects were not included.
The data acquired from these sources was reported by the various authors using a wide variety of spatial scales-some presenting their data as representing cultural traits for entire regions, some as traits for an island group or nation, some for only one island or atoll and some for just an individual village or province on a particular island. Therefore, I collated the data to represent the island groups that currently make up the geographic area of Polynesia (Figure 1 ): The Cook Islands, French Polynesia, The Hawaiian Islands, Niue, The Pitcairn Islands, Rapa Nui, Samoa (American and Western), Tokelau, Tonga, Tuvalu and Wallis and Futuna.
Environmental studies
To collect the necessary data needed to provide a picture of the environments the creators and maintainers of these traditional laws were living on; I conducted an extensive literature review. I began with the United Nations Environment Programme (UNEP) database of islands and small-island states (UNEP 1998 (UNEP -2006 . The database gives information on island type (atoll, high volcanic, low coral, and so forth), maximum elevation and land area, and types of ecosystems present as well as special indicators such as isolation index (the sum of the square roots of the distances to: the nearest equivalent or larger island, group or archipelago, and continent), natural catastrophic threat indicator (hurricanes, volcanic eruptions, earthquakes, droughts, fi res, etc.), number of ecosystems (terrestrial and marine), and species richness (terrestrial and marine). This information was input into a data matrix with each row representing a different location and each column representing a different type of information.
Because the island data in the UNEP database was at times incomplete, I supplemented this information by conducting a thorough review of all documents in the Pacifi c Environment Information Network (PEIN) Country Profi les Directory on the webpage of the Secretariat of the Pacifi c Regional Environmental Programme (SPREP) (PEIN 2010) . Information obtained from the SPREP review included land area, sea area, highest elevation, types of ecosystems present, number and types of documented species, biodiversity and exposure to natural disasters. In addition, the Environmental Vulnerability Index -Country Profi les (EVI) contained several special indices that were also added to the data matrix (EVI 2010) . These indicators include: • Lowlands; percent of land area less than or equal to 10 m or less above mean sea level (msl) • Land area; the richness of habitat types and diversity, availability of refuges if damage is sustained or for protection, and species and habitat redundancy • Relief; highest point subtracted from lowest point • High winds; likelihood of damage from frequent and severe wind • Dry periods; drought, dry spells, stress on surface water resources • Wet periods; vulnerability to fl oods, cyclones, wet periods, stress on land surfaces and ecosystems subject to fl ooding and disturbance • Hot periods; heat waves, desertifi cation, water resources, temperature stress, bleaching • Cold periods; cold snaps, unusual frosts, effects on water resources, temperature stress, pollution attenuation rates, reproductive success • Sea temperatures; fl uctuations in productivity, fi sheries, currents, eddies, ENSO, cyclones and storms, blooms and coral bleaching • Volcanoes; eruptions, landslides, geysers, gas, fi res, ash, dust, marine kills, biodiversity of habitat & species, potential for repeated and long term habitat disturbance • Earthquakes; habitat disturbance through movements of land, water and slides • Tsunamis; loss of shorelines, coastal ecosystems and resources, and loss of species due to catastrophic run up of seawater onto coastal lands • Slides; habitat disturbance and persistence of ecosystems and species from catastrophic shifts in the land surface All of this additional information was added to the data matrix. Furthermore, information from both sets of environmental data (UNEP and SPREP) were extrapolated Forbidden sea turtles / 85 to determine the value for any missing special indicators as follows: types of ecosystems present was used to determine number of terrestrial and marine habitats, number and types of documented species were used to determine a number for described terrestrial and marine species as well as species richness, and the EVI special indices relating to vulnerability from disasters (land area, high winds, dry periods, wet periods, hot periods, cold periods, sea temperatures, volcanoes, earthquakes, tsunamis, slides) were combined into one column under Total Vulnerability.
RESULTS
Environmental Characteristics
The geographic and environmental characteristics of Polynesian countries that have reports of traditional sea turtle consumption laws are listed in Table 1 , which is used to compare these indicators to determine if any correlate with consumption restricted to elites. Lowlands is the percent of land area less than or equal to 10 m above msl (EVI 2010) . Isolation Index is the sum of the square roots of the distances to the nearest equivalent or larger island, group or archipelago, and continent (UNEP 1998 (UNEP -2006 . Total Vulnerability is environmental vulnerability due to natural disasters including impact on habitats, ecosystems and species (higher numbers equal greater vulnerability) (EVI 2010) . Threat Indicator is the number of different types of catastrophic events reported in the region (UNEP 1998 (UNEP -2006 . Terrestrial Ecosystems is a count of the number of described terrestrial ecosystem or biome types. Marine Ecosystems is a count of the number of described marine ecosystem or biome types. Biodiversity Score is a measure of total biodiversity in an area (EVI 2010) . Described Terrestrial Species is the total number of different terrestrial species reported in the region. Described Marine Species is the total number of different marine species reported in the region. Estimated Number of Described Species is the sum of terrestrial and marine species, though in some references was given as an independent number and in those cases is not the sum of the two previous columns (UNEP 1998 (UNEP -2006 SPREP 2010) . Land Area Indicator captures the richness of habitat types and diversity, availability of refuges if damage is sustained or for protection, and species and habitat redundancy (EVI). (CIBD 2007; UNEP 1998 UNEP -2006 MRCI undated; Pulea 1997) . Additional reports on nesting in the islands do not list the species but do note that nesting occurs. These islands include Aitutaki and Manuae Atolls, and Takutea Island (CIBD 2007; UNEP 1998 UNEP -2006 MRCI undated) .
Reports of traditional regulation of sea turtle consumption in the region vary. Early reports discuss purely chiefly consumption throughout the county (Gill 1885 cited in Crocombe 1961 Williamson 1933) . Additional sources writing about Aitutaki, Rakahanga, and Tongareva Atolls as well as the island of Rarotonga support those reports with priests additionally able to eat turtle on Tongareva and Rarotonga (Williams 1837; Gill 1885; Pakoti 1895; Ariki-tara-are 1919; Smith 1899; Smith 1903; Large 1903; Hiroa 1932) . At Pukapuka Atoll, however, reports indicate consumption by all people but only through special ceremony (Beaglehole & Beaglehole 1938; Parsons 1962) .
French Polynesia
French Polynesia includes fi ve archipelagos (4 volcanic, 1 coral). The Islands vary in size with surface areas ranging from between 1,000 and 10,000 sq. km (one), less than 1,000 sq. km (fi ve), less than 100 sq. km (21), less than 10 sq. km (12) to less than 1 sq. km (one). The country covers 3,932 sq. km of land and a sea area of 5,030,000 sq. km. The highest point, which lies on the island of Tahiti, is 2,241 m above msl. The climate is tropical with an average temperature of 26°C and average rainfall of 2,813 mm per year (UNEP 1998 (UNEP -2006 . Water sources such as lakes or rivers are absent, leaving the only source of fresh water as catchments of rainwater (UNEP-WCMC undated).
Interior rainforests characterise the higher islands, while the atolls have ground covers such as Sesuvium and salt-hardy trees like coconut palms. Terrestrial ecosystems in French Polynesia include lowland and montane rainforest, limestone forest, grassland, fernland on upper slopes, cloud forest with tree ferns and epiphytes, forest remnants in ravines, and casuarina and coconuts on reef islets in the Austral Islands. Atoll forest and scrub and reed grassland cover most areas in the Gambier Islands. Terrestrial ecosystems in the Marquesas
The geographic and environmental characteristics of individual Polynesian Islands, including Outliers, which have reports of traditional sea turtle consumption laws, are listed in Table 2 , which is used to compare these indicators to determine if any correlate with consumption restricted to elites. Isolation Index is the sum of the square roots of the distances to: the nearest equivalent or larger island, group or archipelago, and continent. Threat Indicator is the number of different types of catastrophic events reported (UNEP 1998 (UNEP -2006 . Terrestrial Ecosystems is a count of the number of described terrestrial ecosystem or biome types. Marine Ecosystems is a count of the number of described terrestrial ecosystem or biome types. 
Polynesia
Two authors discuss consumption of sea turtles in terms of the entire region of Polynesia and report that sea turtles were owned by the chiefs and priests and it was dangerous for a nonchief to eat one (Handy 1927; Oliver 2002) . Further reports detail the specifi cs for the various island groups that constitute the region, which have traditional laws regarding sea turtle consumption. These reports are presented below along with general information regarding the geology and environment of these groups and the sea turtle species that have been reported within them.
The Cook Islands
The Cook Islands consist of low coral atolls in the north and volcanic, hilly islands in the south. Six of the islands have a surface area less than 100 sq. km and nine have a surface area less than 10 sq. km. The country covers 252 sq. km of land and a sea area of 1,830,000 sq. km. The highest point, which lies on the island of Rarotonga, is 652 m above msl (UNEP 1998 (UNEP -2006 . The climate is tropical with an average temperature of 26°C and average rainfall of 2,076 mm per year (UNEP 1998 (UNEP -2006 MRCI undated) . Sources of fresh water include springs and streams, rainwater and well water, freshwater marshes and swamps (Rarotonga, Mangaia, Atiu, Mitiaro and Mauke), permanent freshwater lakes (Mangaia, Atiu, Mitiaro), and mountain streams on Rarotonga (SOPAC 2008; UNEP-WCMC undated). The terrestrial ecosystems include montane forest, montane-slope forest, Fagraea-Fitchia ridge forest, Metrosideros cloud forest, lowland limestone rainforest on several of the high islands, atoll forest and beach forest on atolls and reef islets, coconuts and scrub on coral islets, scrub and grassland formations, Dicranopteria While only one species of sea turtles has been reported as nesting in French Polynesia (green at Manuae where 300-400 nesters are estimated), several other areas are known for turtle-nesting though reports do not indicate the species. These include Maupihaa, Motu One, Paraoa, Kauehi, Napuka, Pukapuka, and Apaataki (Craig et al. 2004; UNEP 1998 UNEP -2006 .
Throughout French Polynesia sea turtle consumption was restricted to the elite-chief and priests (Emory 1947; Balazs et al. 1995) . One report from the Tuamotus goes so far as to state, 'all the world knows that the turtle is royal food in Polynesia' (Audran 1918: 27) . As could be expected in such a large region slight differences in traditional law within the country have been reported. On Mangareva in the Gambier Islands only chiefs were allowed to eat turtle, while in the Marquesas all chiefs and priests could (Hiroa [Buck] 1938a; Handy 1923 ). In the Society Islands only the chiefs could partake of sea turtle and this is substantiated by additional reports from the island of Tahiti (Wilson 1799; y Varela 1913 cited in Ferdon 1981 Ellis 1831; Williams 1837; Montgomery 1841; Handy 1927) . In the Tuamotus various authors suggest that though chiefs ate fi rst, after they were sated all men present could partake-though only through special ceremony (Montiton 1874 cited in Emory 1947 Hiroa [Buck] 1938b; Danielsson 1954; Emory 1975 ). Montiton reports when turtle was 'abundant… boys as young as nine or ten years… were sometimes allowed… to share in the scraps' (Montiton 1874 : 370 cited in Emory 1947 Montiton 1874 : 378-379 cited in Rolett 1986 .
The Hawaiian Islands
The Hawaiian archipelago covers 16,688 sq. km of land and a sea area of 1,629,545 sq. km. The highest point, which lies on the island of Hawai'i, is approximately 4,169 m above msl (UNEP 1998 (UNEP -2006 . The climate is tropical with an average temperature of 26°C and average rainfall of 2,076 mm per year (TGOF 2009).
The terrestrial ecosystems of the Hawaiian Islands include savannah and dry grassland, dryland forest or scrub, open forests, mixed mesophytic forest (woodland or scrub), pen Acacia forests, lowland rainforest, montane rainforest, upper montane rain or cloud forest, subalpine forest and scrub, mountain parkland and savannah, sparse alpine scrub, windward and leeward beach dune and rock-substrates, lowand mid-elevation bogs, montane bogs, lava tubes, fresh water lakes, streams, coastal brackish and marine ponds, and cliffs. All of the Hawaiian Islands have rich marine ecosystems (Stone & Scott 1985) .
Five species of sea turtles are found in Hawaiian waters, the leatherback (Dermochelys corniacea), green, hawksbill, loggerhead, and olive ridley (Lepidochelys olivacia) (Gulko 1998 , NMFS 1998 Traditional regulations regarding sea turtle consumption in Hawai'i have been reported at several different time periods. The earliest report that could be found by this author was written by Captain James Cook in 1821 who stated that turtle was forbidden to women (Cook 1821b) . Subsequent reports also discuss turtle as food consumed only by men (Ellis 1827; Hutton 1874; Bryan 1938; Malo 1951; Handy & Pukui 1953; Linnekin 1990 ). However King Kalakaua's book, The Legends and Myths of Hawaii, published in 1888 contained a foreword by Dagget, an American minister working in Hawai'i, who writes, 'squid, turtle, and two or three species of birds could be eaten only by the priests and tabu royalty' (32). Consumption restricted to priests and chiefs was also reported in later accounts (Jordan & Evermann 1902; Markrich 1983 both cited in Johannes 1986 Handy 1927; Malo 1951; Handy & Handy 1972; Meller 1985) . Johannes (1986) interpreted the traditional laws as restricted to the green turtle, writing, in his introduction to King Kalakaua's The Legends and Myths of Hawaii, published in 1888, that 'eating green turtle was forbidden to all but priests and chiefs ' (30-31) .
In contrast to both of the above assertions (eaten by all men, or only by elites), Johannes (1986) quotes a contemporary Hawaiian scholar, Piianaia, as believing that turtle was not limited to the upper classes and was common food, for both sexes. 'He [Piianai] states that Daggett was an 'outsider' writing about customs that had disappeared two generations earlier ' (Markrich 1983 cited in Johannes 1986 ). This author notes that Piianaia is in effect stating that in the past turtle consumption was restricted to the elite.
Niue
Niue is a raised coral island consisting of a raised coral platform with terraced coastal cliffs. It is one of the largest coral islands in the world (UNEP 1998 (UNEP -2006 PBIF undated) . The island covers 264 sq. km of land and a sea area of 390,000 sq. km. The highest point is 73 m above sea level (UNEP 1998 (UNEP -2006 ). Niue's climate is tropical with an average temperature of 28°C and average rainfall of 2,180 mm per year (UNEP 1998 -2006 , SOPAC 2008 . The island has a thin generally fertile but shallow soil partly of volcanic ash origin with high natural radioactivity. The island is composed of pure limestone of three types-reef rock, beach conglomerate, and cemented or loose coral sand (Lane 1994 (Nemaia 2004) .
The principal terrestrial ecosystems on Niue are lowland rainforest on raised coral substrate (limestone forest), coastal forest on terraces, secondary forest and fern-scrub barrens (UNEP-WCMC undated). Several less common types of habitat areas are also recognised including littoral shrub, littoral forest, mature forest, limestone rainforest and caves. The marine ecosystems include fringing reef and terraced coralline algal pools but no fringing coral reef (Nemaia 2004; WWF 2001) .
Two species of sea turtles have been reported for Niue-the green and the hawksbill (Government of Niue 2001).
Traditional law confi ned sea turtle consumption to men (Loeb 1926) .
The Pitcairn Islands
The Pitcairn Islands consist of four islands, one of which is less than 100 sq. km, one less than 10 sq. km, and two that are less than 1 sq. km. They encompass a land area of approximately 43 sq. km and a sea area of approximately 800,000. The highest point, which is on Pitcairn Island, is 347 m above msl. The climate is subtropical with an average temperature of 23°C and average rainfall of 1,250 mm per year. There is little to no surface water (UNEP 1998 (UNEP -2006 .
Many terrestrial ecosystems have been described for the Pitcairn Islands: atoll forest, lowland and montane rainforest, scrub forest, littoral and rocky coast, limestone plateau, strand vegetation, beachridge/backbarrier on sand, Miro woodland, limestone glade woodland, limestone cliffs, cliff top/margin, pinnacled limestone, Timonius scrub, dense limestone scrub, and grasslands and fern slopes in rocky littoral areas. Marine ecosystems include raised patch reef communities, windward and leeward atoll reef with extensive algae and coralline algae in shallows, coral on deep reef, productive lagoon with poor circulation but fair coral cover on pinnacles, and fringing reef (UNEP 1998 (UNEP -2006 .
One species of sea turtle has been reported in the Pitcairn Islands-the green, which is reported to nest on Henderson Island (UNEP 1998 (UNEP -2006 . Turtle consumption patterns for the Pitcairn Islands are unknown. However, archaeological remains suggest Polynesians inhabited Pitcairn Island about 600 years ago, probably arriving from Mangareva some 490 km away in the Gilbert Group of French Polynesia (Sharp 1963) . It can therefore be inferred that traditional laws concerning sea turtle consumption would be the same as on Mangareva with only chiefs allowed to eat turtle.
Rapa Nui
Rapa Nui consists of four islands; one less than 100 sq. km, one less than 10 sq. km, and two less than 1 sq. km. The country covers 173 sq. km of land and a sea area of 2,930,000 sq. km. The highest point, located on Rapa Nui Island, is 511 m above msl. The climate is subtropical with an average temperature of 23°C and average rainfall of 1,250 mm per year (UNEP 1998 (UNEP -2006 . There is little surface water. During the time frame considered in this report, the island was forested with a range of trees, shrubs, ferns, and grassland within the crater lakes of Rano Raraku and Rano Kau (McAlester undated).
This author was unable to locate reports of sea turtle species and behaviours for Rapa Nui.
Traditional laws regulating consumption of sea turtles stated that, 'the meat of the turtle was set aside for the king…' (Barthel 1923: 142) .
Samoa (American and Western)
Samoa consists of seven high volcanic islands with rugged peaks and limited coastal plains, two coral atolls (Rose and Swains), and several smaller islands and uninhabited islets (PBIF undated). There are 14 main islands: two less than 10,000 sq. km; one less than 1,000 sq. km, one less than 100 sq. km, six less than 10 sq. km, three less than 1 sq. km, and one island for which this author could fi nd no data. The country covers 3,100 sq. km of land and a sea area of 510,000 sq. km. The highest point, on the island of Savai`i, is approximately 1,857 m above msl. The climate is tropical with an average temperature of 27°C and average rainfall of 2,000 mm per year (UNEP 1998 (UNEP -2006 . Surface water and groundwater exist across almost the entire country, although they are quite noticeably different in their distribution. The exception is Apolima where natural fresh water resources are limited (UNEP-WCMC undated).
The principal terrestrial ecosystems in Samoa are tropical and subtropical moist broadleaf forests (WWF 2001) . Additional ecosystems include coastal forest, forest on slopes, fragments of lowland rainforest (below 300 m), lowland and montane rainforest, cloud forest, atoll forest and scrub, montane swamp forest, mangrove forest, montane scrub, Pandanus scrub,
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littoral scrub, summit scrub, scrub fernland and grasslands on lava fl ows and uplands, and sand strand vegetation. Freshwater ecosystems include saltwater and freshwater swamps and marshes, crater marshes, mangrove swamps, mangrove lagoon, streams, crater lakes, streams and other fresh water habitats (Whistler 1980; WWF & IUCN 1995; Schuster 2001) .
Samoa is very rich in marine ecosystems. The volcanic islands are surrounded by fringing reef, while the atolls have steeply sloping sides and Rose Atoll has a lagoon with a sandy bottom and algae. Seagrass beds range from very small and incapable of serving as fi sh habitat to extensive broad fringing reef and shallow lagoons with seagrasses along most of coast. Fringing reef occur on most islands as well as coralline algal reef fl at with abundant corals on vertical surfaces, windward and leeward atoll reef, closed brackish lagoons, and submerged coral banks (UNEP 1998 (UNEP -2006 Wilkinson 2008; SMNRE undated) .
Sea turtles are widely distributed throughout the region (Wilkinson 2008) . Green and hawksbill turtles are the most commonly occurring and are the only species known to nest in the country (Utzurrum 2002 cited in Fenner et al. 2008 . Nesting by both species is reported on Rose atoll, Aleipata Islands (principally Nuutele and Nuulua) and a few beaches on Savaii (Schuster 2001) . Additionally hawksbill nesting is reported for Namua and Nuulua beaches on Upolu Island, and Nuutele and Vini beaches on Nuutele Island (Momoemausu et al. 2006) . 'There have been occasional records of olive ridley turtles (Lepidochelys olivacea) and a single record of a leatherback (Dermochelys coriaca) from pelagic waters south of Swains Island' (Fenner et al. 2008: 341) .
Reports of traditional laws regarding sea turtle consumption in Samoa are contradictory. The earliest report by Turner written in 1861 states, 'and occasionally all, but especially persons of rank, regaled themselves on… turtle… The turtle, too, the best joint, and anything choice, is sure to be laid before the chief' (192, 282 emphasis added). However in his later writing he modifi es this report and states, 'The turtle and the mullet were… eaten only by the priest' (Turner 1884: 38) . Writing shortly thereafter Stevenson reports turtles belonged to the chief and were used as royal presents for 'the chief of the great powers' (Stevenson 1890; . Additionally, Hiroa provides an account where a Samoan was exiled for 'the theft of a turtle belonging to the tui Manua [high chief or king]' (Hiroa [Buck] 1930: 522) .
In reporting the portions of the turtle that were served to the chiefs, Grattan (1948) provides support for consumption only by the chiefs-with the exception of the juice 'that collects in the shell during cooking is highly prized, being dipped out and consumed by the chiefs and orators or divided amongst all the families of the village' (105). Other reports also detail the portions of turtles that were always served to the chiefs, but seem to suggest that there were no restrictions on consuming the rest of the turtle (Finsch 1893 cited in Johannes 1986 .
The most comprehensive source is the work of the German anthropologist, Krämer, who reports consumption took place only during special ceremonies and was restricted to the chiefs-with the exception of the hindquarters, which went to the village maid, and the back which went to 'the young men who did the work' : 163-164 cited in Hiroa [Buck] 1930 . He also includes a footnote that reads, 'a turtle is considered a fi sh; as a dish for chiefs it is called I'aså… I'asā -normally the turtle… taken to the king' (Krämer 1902: 188, 422) . Adding to the confusion, Johannes (1986) uses Krämer's word i'asa, but reports after formal presentation to the chief, the orator [talking chief] distributes the meat to the ranking chief's village, but also writes, 'The important parts, the front fl ippers and rear fl ippers are reserved for the chiefs… the remaining parts are divided amongst the chiefs and orators [talking chiefs]' (Johannes 1986: 28-29) .
Tokelau
Tokelau consists of three low coral atolls each with a lagoon surrounded by a number of reef-bound islets of varying length. The country covers 10 sq. km of land and a sea area of 290,000 sq. km. The highest point is only 3 m above msl. The climate is tropical with an average temperature of 28°C and average rainfall of 2,500 mm per year (UNEP 1998 (UNEP -2006 . There is no surface fresh water on any of the atolls. The principal terrestrial ecosystems are beach scrub and coconuts, but there are remnants of atoll forest on Tokelau and Long islets in Nukunonu Atoll. There are some tiny brackish pools on two of the atolls and all have atoll reef ecosystems (UNEP 1998 (UNEP -2006 UNEP-WCMC undated) .
Three species of sea turtle have been reported in Tokelau-the green, hawksbill and loggerhead. Conservation organisations have reported that all three species nest in the region (UNEP-WCMC undated).
Regarding traditional restrictions on sea turtle consumption in Tokelau only two reports have been located (MacGregor 1937; Balazs 1983) . Both suggest that sea turtle was divided among all the people, but only within the context of special ceremonies.
Tuvalu
Of the 10 main islands that make up Tuvalu, five are considered true atolls (Nanumea, Nui, Nukufetau, Nukulaelae and Funafuti) while three are considered table reef islands (Nanumaga, Niutao and Niulakita) (TDOE 2006) . Eight of the islands have a surface area less than 10 sq. km and two less than 1 sq. km. The country covers 26 sq. km of land and a sea area of 1,300,000 sq. km. The highest point is approximately 4 m above msl (UNEP 1998 (UNEP -2006 . Tuvalu is characterised by an immature and infertile soil, unsuitable for subsistence agriculture (TDOE 2007) . The climate is tropical with an average temperature of 30°C and average rainfall of 2,500 mm per year (Rodgers 1991 cited in WWF 2001 UNEP 1998 UNEP -2006 . Rainwater harvesting is the primary source of water and groundwater is available on all islands (SOPAC 2008; Mongabay 2005) .
Though terrestrial resources are poor, Tuvalu has a marine environment rich in coral cover and diversity with a higher ratio of sea to land area than any other nation (Morris & Mackay 2008 ). There are six major marine ecosystems: oceanic, outer reef, lagoonal backreef, lagoon fl oor, bommies or patch reefs and natural channels between the ocean and lagoon (TDOE 2006) . Shallow marine environments are dominated by fringing and patch reefs. Other habitats include small stands of mangroves, lagoons open to the ocean, and landlocked lagoons (Morris & Mackay 2008) .
Turtles are reported to be widely distributed throughout the region and to be protected during nesting season (Morris & Mackay 2008) .
Sea turtle consumption in Tuvalu was restricted to the chiefs (Masso Hadley, Informant 1896 cited in Childress 1998; Zann 1985)
Kingdom of Tonga
The Kingdom of Tonga is an archipelago of 169 islands. The islands are of volcanic and coral origin, with high and low volcanic as well as raised and low limestone islands. Generally the limestone islands formed from uplifted coral formation though some have limestone overlying a volcanic rock base (PBIF undated). The country covers 715 sq. km of land and a sea area of 700,000 sq. km. The highest point, on the island of Kao, is approximately 1,056 m above msl (UNEP 1998 (UNEP -2006 PBIF undated) . The climate is tropical with an average temperature of 25°C and average rainfall of 2,000 mm per year (UNEP 1998 (UNEP -2006 . The sources of freshwater for Tonga are rainwater harvesting or extraction from a thin freshwater lens. The exception is 'Eua where freshwater originates from springs in caves high above sea level (UNEP-WCMC undated).
Terrestrial ecosystems in Tonga are abundant. They include forest on lower slopes, tropical moist forest, subtropical rainforest, lowland rainforest, coastal forest and scrub along cliffs, interior rainforests on the higher islands, cloud forest on summits and mangrove forest on many small atoll islands and along lagoon shores of the larger islands. The atolls have ground covers such as Sesuvium, and salt-hardy trees (WWF 2001; PBIF undated) . Tropical grasslands, scrub, tropical volcanic crater zone, volcanic crater lakes on Niuafo'ou, Tofua, Kao and Late, swamp, brackish lagoons on Nomuka and 'Uta Vava'u, a freshwater marsh near Tu'anuku on 'Uta Vava'u, and sandy beaches round out the terrestrial environment (Folaumoetu'i 2006) .
The archipelago has fringing reef (sometimes poor but in other areas fairly well developed), barrier and submerged reef types, patch reef, salt lagoon reef with coralline algae, wavecut raised reef, windward and leeward atoll reef, detached reef shelf, steep east coast cliffs with terraced pools ringed by coralline algae, seagrass beds, rocky shore with shallow coral patches, and lagoons (UNEP-WCMC undated; Bell et al. 1994; WWF 2001; Palaki 2002) .
Four species of sea turtle have been reported in Tonga-the green, hawksbill, olive ridley and leatherback (Dermochelys coriacea). The hawksbill is the most common nesting species while the green turtle is the most commonly caught (Wilkinson 1979 cited in Bell et al. 1994 . Green turtle nesting has been reported on Fetoa, Luamana, Nukufaiva, Nukufalau reef, and Nukulei. Hawksbill nesting has been reported on Nuku. Green and hawksbill nesting have been reported on Kelefesia, Mango, Manoiki, Tonumea. Other nesting reports exist but do not specify the species. These include reports from Felemea, Fonua'one'one, Fouaika, Ha'afeva, Late, Limu, Luahoku, Malinoa, Maninita, Matuku, Taula, Uonuku (Bell et al. 1994; Wilkinson 1979 cited in Bell et al. 1994 . Turtles are additionally reported for Fonoifua, Ha'ano, Holopeka, Kito, Koulo, Nomuka (green) O'ua, Pangai, Tungua, and Uiha (Bell et al. 1994; Wilkinson 1979 cited in Bell et al. 1994 Patisepa Folaumoetu'i 2006; Prescott & Folaumoetu'i 2004) .
Sea turtle consumption in Tonga has been reported as restricted to the chiefs, to both chiefs and priests, and as only certain parts going to chiefs and priests (Cook 1821a; Hutton 1874; Thompson 1940a ).
Wallis and Futuna
Wallis and Futuna consists of three main islands each with a surface area of less than 10 sq. km (Ile Uvea, Ile Futuna, Ile Alofi ) and 20 low coral or small volcanic islets. The islands are volcanic with low, rolling hills (UNEP 1998 (UNEP -2006 PBIF undated) . The country covers 177 sq. km of land and a sea area of 300,000 sq. km. The highest point, which lies on the island of Futuna, is 765 m above msl. The climate is tropical with an average temperature of 27°C and average rainfall of 2,750 mm per year (UNEP 1998 (UNEP -2006 . Futuna has many small creeks fl owing down the hills in deep gorges and possesses many springs and permanent and intermittent streams. Uvea has several small lakes of volcanic origin as well as a few springs along the coast (UNEP-WCMC undated).
Terrestrial ecosystems in the country include wooded valleys, fernland on ridges, grasslands, montane rainforest, pockets of lowland rainforest, some secondary forest and scrub, and a crater lake. Marine ecosystems include a lagoon rich in algae and barrier reefs. Futuna is surrounded by a narrow fringing reef and there is a small patch of fringing reef on the northwest coast of Alofi (UNEP 1998 (UNEP -2006 . Sea turtle consumption in Wallis and Futuna was restricted to the chiefs (Anon. 1892; Burrows 1936; Burrows 1937; Goldman 1970 ).
The Polynesian Outliers
Lying outside the geographic limits of Polynesia are several individual islands, which have been identifi ed by archeologists, anthropologists and linguists as being culturally part of Polynesia that make up what is commonly referred to as the Polynesian Outliers (Bayard 1976) . Several of these Outliers had traditional laws pertaining to sea turtle consumption.
From the geographic region of Melanesia, Outliers that have been identifi ed to regulate sea turtle consumption include Rotuma in the Fiji islands where turtle was the son of a god
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and belonged to the spiritual chief and Anuta in the Solomon Islands where turtles were associated with gods and could only be eaten on the 'principal' marae [sacred ceremonial platform] in religious ceremonies and never by members of the god's clan (Gardiner 1898 cited in Craig 1989; Kirch & Rosendahl 1973; Mageo & Howard 1996; Parke 2000) . Conversely at another outlier in the Solomons, Taumako, turtle consumption was restricted to commoners and was never eaten by chiefs or their families (Firth 1967) .
The most contradictory accounts of turtle consumption in the Outliers come from the island Tikopia, also in the Solomons, where some reports state there was only chiefl y consumption (or one chiefl y lineage), and others report that prior to the 1900s turtle was never eaten by anyone at all (Rivers 1914a; Dillon 1829 both cited in Firth 1936 Firth 1967; Oliver 2002) . Finally from Melanesia there is a report from the island of West FutunaAniwa in Vanuatu, and one from Kapingamarangi Atoll in Pohnpei State, Federated States of Micronesia that turtle simply could not be eaten or killed (Emory 1965; Dougherty 1983) .
DISCUSSION
Previous theories regarding the cultures that created sea turtle consumption taboos (versus those that did not) have suggested reliance on an easily depleted natural resource base, life on 'large' islands with more turtle predators, islands with limited shallow marine areas (which would in fact be irrelevant to pelagic sea turtle species), and/or life on 'high' islands with stratifi ed societies led to purely chiefl y consumption (Johannes 2002; Allen 2007) . The research presented here reveals that the issue is much more complex.
When comparing the geographic and environmental factors of each country, it is clear that environmental variability in the resource base, the number and types of natural threats that may additionally deplete those resources, not 'high or large' islands, correlate with sea turtle consumption restricted to the elites (Table 1) . Additionally, as expert navigators and sailors, many Polynesians would not be restricted to the resources of their immediate environment as trading within the region (and beyond) was common. Moreover, considering the individual islands, which were singled out during the literature review to have traditional laws concerning sea turtle consumption, we see that environmental variability still does not bear out a causal relationship (Table 2) .
What we do see are widespread, similar practices across many environmental types of islands. Such widespread and similar practices suggest an origin in ancestral Polynesian society (Kirch & Green 2001) , possibly before migration took place into this region of the Pacifi c (Handy 1927; Terrell & Schechter 2007) , which would therefore logically lead to the conclusion that such practices were unrelated to the environments subsequently colonised.
A fundamental question for numerous disciplines is, what drives and directs humans to do what they do (Gragson & Blount 1999) ? For sea turtles in the geographic regions of Polynesia, Melanesia and Micronesia, the crux of this question is in understanding how and why people interact with certain species as beings of great value, elevated through culture into more than just a food source. As more and more Pacifi c Island nations begin to pressure resource managers for a 'cultural take' of sea turtles (Chaloupka & Balazs 2007; Kinan & Drexel 2005; McCoy 1997) , and as traditional and historical knowledge vanishes from current generations, the information contained in this paper and the larger project of which it is a part (Woodrom Rudrud in preparation), becomes vital to conservation efforts in the region.
